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(54) SELF-TRAVELING SKATEBOARD AND GRAVITY CENTER MOVEMENT DETECTING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify a structure, and 
to enable traveling on a slope, in a device providing a 
moving means controlling stopping. Forward moving, 
backward moving, setting speed, and changing a 
direction by moving the weight of a driving operator and 
adjusting balance. 

SOLUTION: Traveling wheels 16 are coupled to front 
and rear parts of a integral board 1 1 through shock 
absorbers 17 and steering mechanisms 10, and tilting of 
the driving operator riding on the board 11 is detected by 
a distortion sensor 12 attached to the board 1 1 . A motor 
13 is controlled by a controlling device 15, and the 
wheels 16 is moved through a gear 18, thereby 
accelerating in a tilting of the gravity center of the 

operator according to a ratio of tilting. The steering mechanism 10 tilts the board 1 1 to change 
a (direction. 
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tcW{ciH£3-S5Ci«:«fc-5r*(ei 3 9©#fi£g 
2.-CtT5#. iirSBSm-a^ 1 3 2 £ififfi*>P>«WSC 4 
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SlOW, M#iStlia»(l94. 4 2)KJ;'5ltil!iSn 
&fi#©S#*tf 5leIS§(S4. 4 3)4*-* -M0B 

88(04. 44)*wt, nmmi* 45), 

(04. 4 6)SO c £jfKg(01 . 18), 2-f-f(0 

1. 16). ^7-7 >)>mmmu io>. 

ttttCHl. 1 7)4*flW.4«Wi4l/T*a. 
[0 00 6] ?S^©0--r^-fe>1f-CCJ:»)S'i:#fcB^if 

5^rffi*«T«:^-r. 06 «c*ji,>-c^«#«a*4c^© 
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iiOoW/c/c^OtO-CfeS^.' mSS*-*- 1 3<t 
$11141 9ttH*tWcaiSSh5. M^mi 9«Xr7 

y>y««i o*«i/"c*jo, «whdm*i 7*^ur 

[0 04 1 ] @2«Xf-7y>^fil»(D-{«^7nO/c«> 
tt2 3tcj:9£*&nTl»*. *tt2 5ttMM4<fcH* 50 



ttPH 2003-237670 
6 

1 7tcafeStin>S. *fc»l6«23ttttJ*4>*4 

«^«*Wor^-s. t©;*;ccte, 8S8»iKftl7fc: 

«j***iurHfir*sj:^aiSsnri»a. c© 
UHttcbur F 1 1 ROWBWKt* 1 7 *i»fflcc» 
ur$*&2 lfiHfiCfK k % *«2 lttrtfflCC, m»S2 2 
tt*HWtc«K. Xfic*ti2 2fljfc«< 4, m«2 1 
Wc, **&2 2ttrtffliJJC«K. #-F*«W**#/hS 
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*Hfi«1*ffiEB5 2 l 7* h*^5 6 

^Mipwm®-^ :/u-*(t#, *-*-onIW, 

^-«ffi*ram#* J t-^--IWt»HB5 5Ccffl*-T4. 
SjfiSC^^-hJK-FOHAiLr. **-ISgL,fc3 

B^ 6 W 3 #0 n -Ol/© 5 5 2 *«C)R*|fi||©«S»3W»h 
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CLAIMS 



[Claim(s)] 

[Claim 1] The self-propelled skateboard characterized by having an one-like 
board, the wheel for transit connected or more with two including this board order, 
the driving gear which drives a wheel, and a means to control a forward inversion 
drive, a halt, advance, retreat, and also speed regulation of a driving gear by 
center-of-gravity migration of the operation operator who rode on the board. 
[Claim 2] The center-of-gravity location detection approach characterized by 
detecting the inclination of the passenger who rode on the board supported in 
two or more supporting points by measuring two or more strains of a board, and 
calculating them. 

[Claim 3] The self-propelled skateboard according to claim 1 characterized by 
making it accelerate in the direction to which was equipped with the equipment 
which detects center-of-gravity migration of an operation operator by said center- 
of-gravity location detection approach, and the operation operator inclined. 
[Claim 4] The self-propelled skateboard according to claim 1 or 3 characterized 
by having an impact absorber style between a board and a wheel. 
[Claim 5] The self-propelled skateboard according to claim 1 , 3, or 4 
characterized by having the steering system turned with the inclination of a board 
on either side to a travelling direction. 

[Claim 6] The self-propelled skateboard according to claim 1 , 3, 4, or 5 



characterized by having the driving gear which drives a wheel on either side 
independently to a travelling direction, respectively, and the control means which 
distinguishes between a drive rate on either side by center-of-gravity migration of 
an operation operator on either side, and is turned to a travelling direction. 
[Claim 7] The self-propelled skateboard according to claim 1, 3, 4, 5, or 6 
characterized by the turn signal connected with the board, means to operate a 
turn signal, and having a brake lamp. 



[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used as the so-called skateboard 
which carries out play transit in sport as an easy migration means, a means of 
transportation, etc., and relates to the self-propelled SUKEDO board which 
performs a halt, advance, retreat, turn, speed regulation, etc. by center-of-gravity 
migration of the operation operator itself who is on the body of a board. 
[0002] 

[Description of the Prior Art] Conventionally, there is a thing given in JP,9- 
10375,A as a self-propelled skateboard which made center-of-gravity migration 



.1 . 

of a pilot control means, such as a rate. Drawing 13 shows the structure of this 
skateboard. The weight applied to posterior part ******** 133 connected the body 
131 of a SUKEDO board and in the shape of one in drawing is measured by the 
sensor 135, the weight concerning anterior part ******** 132 connected with the 
body of a SUKEDO board is measured by the sensor 134, the ratio of the weight 
of anterior part and hind weight is calculated with a control unit 137, and a wheel 
138 rotates by moving power 136 by the result. That is, it is the device which can 
move without a pilot falling from a SUKEDO board by measuring the pressure 
concerning the wheel of order, respectively and moving a SUKEDO board in the 
direction in which a pilot's weight is partial. Although carried out by changing the 
direction of a wheel 139 by rotating anterior part ******** 132 in parallel with the 
ground as the approach of a turn, the method of changing the sense of a wheel is 
also indicated by JP, 10-21 1313,A by leaning anterior part ******** 132 from the 
ground. 
[0003] 

[Problem(s) to be Solved by the Invention] There are the following problems in 
the Prior art mentioned above. In order to detect a pilot's center of gravity, both 
guide pegs were put on : ******** which became independent, respectively, and 
each weight is detected. Therefore, if is necessary to divide a skateboard into at 
least two and to establish the special device for making it weight of one of the 
two not applied to another side. For this reason, structure becomes complicated 
and a manufacturing cost increases. Moreover, if structure is made in simple in 
order to raise the rigidity of equipment, when connected anterior part ******** and 
posterior part ******** in the shape of one, or a part of weight of one of the two will 
be detected by another sensor, and the location on which a guide peg is put 
incorrect-detects a center-of-gravity location or a skateboard inclines forward and 
backward on a slope, the problem of shift will produce the center-of-gravity 
detection location in the flat ground. Moreover, by the conventional approach, a 
weight sensor is between a steering device and ********, and, for this reason, the 
device which absorbs the impact from the wheel under transit is given for every 



wheel. For this reason, structure becomes complicated and a manufacturing cost 
increases. 

[0004] (The purpose of invention) This invention was made in view of the above- 
mentioned trouble, and aims at offering the self-propelled SUKEDO board which 
performs speed control etc. by the result to the approach of measuring a pilot's 
center of gravity according to a simple device, and computing it. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the self-propelled SUKEDO board of this invention A strain sensor ( drawing 1 , 
12) on the really fabricated board ( drawing 1,11) Two or more installation, It 
has the circuit ( drawing 4 , 43) and motor control circuit ( drawing 4 , 44) which 
calculate the signal amplified by the signal amplifying circuit ( drawing 4 , 42). It 
has considered as the configuration equipped with a power source ( drawing 4 , 
45), a motor ( drawing 4 , 46) and a gear ( drawing 1 , 18), a tire ( drawing 1 R> 1 

16) , a steering device ( drawing 1 ,10), and an impact absorber style ( drawing 1 , 

17) . 

[0006] How two or more strain sensors perform center-of-gravity detection is 
shown below. It supposes that a passenger places guide peg of one of the two 
between an A point and C point in drawing 6 , and a guide peg is placed between 
a B point and D point, and considers as A=a, B=2 L-a, C=L-b, and D=L+b. 
[0007] 
[Equation 1] 

Ra-E-K = aN\-(X-u)Ml-g-(Y -a)M2* g + (2L-a)-N2 

[0008] The above-mentioned formula 1 is a formula showing the amount Ra of 
strains in an A point. 
[0009] 
[Equation 2] 

Ra-E-K =(2L~a).m-(2L-a-X)'M\'g~(2L-a-Y)-M2-g + a-N2 



[0010] The amount Rb of strains in a B point of the above-mentioned formula 2 is 
a formula showing a formula 2. In the above-mentioned formula 1 and a formula 
2, g is [ modulus of direct elasticity and K of gravitational acceleration and E ] 
section moduli. 
[0011] 
[Equation 3] 

[0012] The above-mentioned formula 3 is a formula showing a section modulus K, 
in this formula, W is the width of face of a board and H is the thickness of a board. 
[0013] 
[Equation 4] 

Y -7 

[0014] The above-mentioned formula 4 is a formula showing M1. 

[0015] 

[Equation 5] 

[0016] The above-mentioned formula 5 is a formula showing M2. 

[0017] 

[Equation 6] 

[0018] The above-mentioned formula 6 is a formula showing N1 . 

[0019] 

[Equation 7] 

N2 = -^--M-g 

[0020] The above-mentioned formula 7 is a formula showing N2. 



[0021] 
[Equation 8] 



[0022] The above-mentioned formula 8 is called for from the above-mentioned 
formula 1, a formula 2, a formula 4, a formula 5, a formula 6, and a formula 7. 
[0023] 
[Equation 9] 

E-K-L 

[0024] Moreover, the above-mentioned formula 9 is also called for from the 
above-mentioned formula 1, a formula 2, a formula 4, a formula 5, a formula 6, 
and a formula 7. 
[0025] 

[Equation 10] 

RcEK = (L-b)-m-{L-b-X)Mhg-{Y-L + b)'M2gHL + b)M2 

[0026] The amount Rc of strains in C point can be expressed with the above- 
mentioned formula 10. 
[0027] 

[Equation 11] 

M.E-K = {L + b)-N\-(L+b-X)Mhg-{Y-L-byM2g + (L-b)N2 

[0028] The amount Rd of strains in D point can be expressed with a formula 1 1 . 
[0029] 

[Equation 12] 




[0030] The above-mentioned formula 12 is called for from the above-mentioned 
formula 4, a formula 5, a formula 6, a formula 7, a formula 10, and a formula 11. 



[0031] 



[Equation 13] 

(Ra-Rh Rc-Rd\ E K X + Y-2Z 
{ a + b )2M>g Y-X 

[0032] The above-mentioned formula 13 is called for from the above-mentioned 

formula 9 and a formula 12. 

[0033] 

[Equation 14] 

M\-M1 = X + Y-2Z 
M = Y-X 

[0034] The above-mentioned formula 14 is a formula showing the bias of a 

passenger's center of gravity. 

[0035] 

[Equation 15] 

MI-M2 = f Ra-Rb + Rc-Rd \ EK 



[0036] The above-mentioned formula 15 is called for from a formula 13 and a 

formula 14. 

[0037] 

[Equation 16] 



[0038] Finally the above-mentioned formula 16 is called for from the above- 
mentioned formula 8 and a formula 15. This formula 16 means that a center-of- 
gravity location is detectable according to it, even if the supporting points X and Y 
change. That is, even if the pressure distribution which start the flesh side of a 
pilot's guide peg by calculating the above-mentioned formula 16 on a slope etc. 
change, a pilot's center of gravity is correctly detectable. As an approach of 
measuring a center-of-gravity location by two or more strain sensors, although 
indicated by JP,01-021333,A, it cannot ask for the center-of-gravity location to a 





passenger's inclination, i.e., the location of a guide peg, by this approach. 
[0039] The self-propelled skateboard of this invention serves as the device in 
which a skateboard is moved in the direction in which the center of gravity 
inclines the signal toward the motor control circuit by operating delivery and a 
motor by an arithmetic circuit performing arithmetic operation of the above- 
mentioned formula 16 according to the rate. By this, a passenger becomes 
possible [ controlling without falling from a skateboard ]. Moreover, a steering is 
considering as the device which changes the direction of a wheel because a 
skateboard's inclines to the ground, and it becomes easy to operate it a 
skateboard. That is, even if all of advance, retreat, a halt, rate modification, and 
actuation of a turn are controllable at center-of-gravity migration of a passenger 
and a rate rises, it has composition which can control a skateboard safely. 
[0040] 

[Embodiment of the Invention] (Explanation of a configuration) An example of the 
gestalt of the operation in this invention is hereafter explained to a detail with 
reference to a drawing. Drawing 1 is the equipment configuration **** Fig. of this 
invention, and drawing where drawing 1 -a looked at equipment from width, and 
drawing 1 -b are drawings which looked at equipment from the bottom. Right and 
left of a drawing are the travelling direction of equipment. In drawing 1 , a board 
1 1 is a part on which a passenger puts a guide peg, and its matter with the large 
amount of strains when it fully has reinforcement and a passenger rides is 
desirable. Although based on the balance of reinforcement and elasticity, if it is 
the plywood of wood, for example, the thickness of 1 to about 2cm is desirable. 
As for a board 1 1 , it is desirable to be constituted by the matter with a fixed 
elastic modulus between wheel bases, for example, it is good with the plywood of 
the wood fabricated in the shape of one etc. The strain sensor 12 (a), 12 (b), 12 
(c), and 12 (d) are for detecting the strain of a board 1 1 , and are pasted up on a 
board 11. Although the number of strain sensors is four in this example, a 
required number changes with configurations of equipment. Moreover, in order to 
reduce errors, such as measurement, it may attach more mostly than a minimum 



required number. These sensors are connected with the electrical circuit box 15 
and the signal line. Moreover, the electrical circuit box 15 is connected with a dc- 
battery 14 and a motor 13, and lead wire. The power of an electrical motor 13 is 
told to a tire 16 through a gear 18. As this gear, only what attached the gearing in 
the motor and the tire, respectively, for example may be used. An electrical motor 
13 and an axis arm 19 are connected in the shape of one. The axis arm 19 has 
the steering device 10, and is connected with the board 1 1 through the impact 
absorber 17. The elastic body of the shape for example, of rubber may be used 
for an impact absorber. Moreover, an impact absorber style can also be attached 
for each wheel. 

[0041] Drawing 2 shows an example of a steering device. The tire 21 is 
supported by the axis arm 23 through the ball bearing. A stanchion 25 is the thing 
of an axis arm and one, and it is connected with the impact absorber 17 so that it 
can rotate centering on Shaft K. Moreover, the axis arm 23 has the hole 
centering on Shaft J. It is fixed to the impact absorber 17 in the shape of one by 
this hole, and the stanchion 24 by which the coat was carried out by hard rubber 
is connected with it so that Shaft J can be rotated as a core. If a board 1 1 and the 
impact absorber 17 incline to a wheel 21 side to the ground in this structure, a 
wheel 21 will move inside and a wheel 22 will move outside. Conversely, if it 
inclines to a wheel 22 side, a wheel 21 will move outside and a wheel 22 will 
move inside. If the force of leaning a board becomes small, a board 1 1 will 
become level according to the repulsive force of the hard rubber by which the 
coat was carried out to the stanchion 24. It is possible for a passenger to lean the 
skateboard board 11 to the ground, and to turn a skateboard according to this 
device. 

[0042] Drawing 3 is an example which shows the configuration of one strain 
sensor. Strain gages 31, 32, 33, and 34 have pasted the plate 35. Although the 
matter with high thermal conductance, for example, a thin aluminum plate etc., is 
desirable, as long as a plate 35 is the reversible matter, its front face is smooth, 
and the front face of a board 1 1 is smooth, there may not be a plate 35. 



Moreover, two signal lines are connected with each strain gage, and the 
resistance between signal lines is a value of 120 ohms. If the matter on which the 
strain gage is pasted up is distorted, the gage resistance between signal lines will 
go up. For example, when a plate 35 is distorted in the direction of a long piece 
of a gage 31 , the resistance rate of change of a gage 31 becomes one several 
times the value of this to the resistance rate of change of a gage 32. This 
resistance rate of change as a board 1 1 in drawing 1 Width of face of 300mm, If 
the modulus of direct elasticity of aluminum is about 7.3x1 010 (N/m2) and a is 
set to 50mm from the above-mentioned formula 3 and a formula 8 when a 80kg 
man boards in the center using aluminum with a thickness of 10mm In the strain 
gauge in the location of 12 (a) of drawing 1 , the strain of an about lOOmicro 
strain arises, and if the gage factor of a strain gauge is set to 2, the resistance 
R/C will become about 0.02%. However, since the change and comparable 
resistance by strain will change if a temperature change arises, a measurement 
error produces a strain gage and a resistance element. What is necessary is to 
constitute a Wheatstone bridge circuit, using four strain gages as an approach of 
reducing the error by temperature etc. effectively, and just to carry out signal 
magnification using an actuation amplifying circuit. However, when measuring 
only the difference of the strain value of two places, it may attach two strain 
gages in a perpendicular at a time, respectively, and a Wheatstone bridge circuit 
may be constituted using a total of four strain gages. Moreover, in order to 
reduce the measurement error by physical vibration of equipment etc., noise 
filters, such as a coil, are attached in an amplifying circuit. Reduction of a 
measurement error is possible also for carrying out the arithmetic mean of the 
measured value. Moreover, the measurement error by fluctuation of the zero 
point can be easily reduced by memorizing the zero point and performing the 
operation by the digital circuit. 

[0043] Drawing 4 is the block diagram showing the configuration of an electrical 
circuit. Resistance change of the strain sensor 41 is changed into electrical- 
potential-difference change by the signal amplifying circuit 42 which has a 



Wheatstone bridge circuit, a reference voltage generating circuit, and an 
electrical-potential-difference actuation amplifying circuit, and is inputted into an 
arithmetic circuit 43 as an analog signal. An arithmetic circuit 43 changes the 
signal from the signal amplifying circuit 42 into a digital signal by the A/D 
converter, and computes a passenger's center-of-gravity location by carrying out 
arithmetic operation of the value. The directions which accelerate a motor in the 
large direction of the bias of a center-of-gravity location according to the rate are 
outputted to the motor control circuit 44, and a motor 46 is operated. When the 
full speed decided to be an arithmetic circuit 43 in advance in inputting the 
information on the rotational frequency from a motor, a hand of cut, etc. is 
exceeded, directions of reducing the output of a motor can be outputted to the 
motor control circuit 44. Moreover, since a dozens of A current flows in a motor 
control circuit, it is desirable to connect with a cell 45 through direct lead wire. 
Although charge of a cell is attained by connecting a charge circuit 47 to a cell 45, 
without using external charging equipment, a charge circuit 47 is good also as an 
external device. An electrical-potential-difference conversion circuit is included in 
a charge circuit, and it can make it possible to charge from two or more power 
sources, such as a commercial AC power and a dc-battery power source of an 
automobile. 

[0044] Drawing 5 is the block diagram having shown the motor control circuit and 
the arithmetic circuit in detail. A clock signal is inputted into an arithmetic circuit 
58 and the motor control circuit 55 from the clock generation circuit 57. Moreover, 
a power source 54 is connected to an arithmetic circuit 58, the motor control 
circuit 55, the power-metal-oxide-semiconductor-field-effect-transistor group 53, 
the rotor location detector 52, and a photo coupler 56. When operating voltage 
differs, respectively, the electrical potential difference suitable for each is inputted. 
The voltage signal which amplified the strain value which the strain sensor 
detected from Rhine A1, B1, C1, and D1 is inputted into the arithmetic circuit 58 
with a built-in A/D converter. A center-of-gravity location etc. is computed by the 
arithmetic circuit 58, and an PWM signal, a brake signal, a motor-on signal, and 



the motor actuation direction signal are outputted to the motor control circuit 55 
from Rhine E, F, G, and H1 , respectively. When the brushless motor of the three 
phase circuit which carried out the star is used as power of a self-propelled 
skateboard, from a motor control circuit, one signal is turned ON 1 of UH2, VH2, 
and WH2, and among UL2, VL2, and WL2 so that a bidirectional current may 
flow to two of three coils. This signal is outputted to UH1, VH1, WH1, UL1, VL1, 
and WL1 through the photo coupler 56 which performs an electric insulation, 
respectively. A current flows for the component into which ON signal was 
inputted among the power-metal-oxide-semiconductor-field-effect-transistor 
groups 53, and it is made for a current to flow in the coil of two phase among U1 , 
V1, and W1. IGBT etc. may be used as a switching device. It is necessary to 
detect a rotor location and the rotor location detector 52 and motor control IC55 
perform rotor location detection in a brushless motor. When a hall device is used 
as a location detection sensor, U2, V2, and W2 are the signals of the hall device 
arranged at spacing 120 degrees by the electrical angle of a motor, amplify this 
signal by the rotor location detector 52, and output it to U3, V3, and W3. 
Moreover, the signal from a rotor location detector is outputted to an arithmetic 
circuit 58, and it acts as the monitor of the rotational speed and the direction of a 
motor. 

[0045] (Explanation of operation) Next, actuation of the gestalt of operation of this 
invention is explained. Drawing 6 is drawing having shown the physical force 
concerning a skateboard typically. In order that people may get into [ insurance ] 
on equipment, the above-mentioned formula 8 is first calculated by using the 
detection value of a strain sensor, and it detects whether people are on 
equipment. Moreover, when the above-mentioned formula 16 is calculated and 
the difference of M1 and M2 becomes below fixed, it sets up so that actuation of 
this equipment may be attained. As for this, a passenger will also already 
perform detection of whether to have placed one leg between B and D for one 
leg between A and C. That is, a passenger puts both guide pegs on the range of 
appointed, when getting into [ this equipment ], and actuation of this equipment is 



started by bringing a center of gravity near the core of both guide pegs. Moreover, 
it can also get into [ this equipment ] more at insurance by applying brakes after a 
passenger puts one leg on this equipment until actuation becomes possible. If 
actuation of this equipment is started, the above-mentioned formula 16 will be 
calculated and a passenger center-of-gravity location will be measured. This 
calculated value shows the values from 1 to -1 , gives an output to a motor 
according to that value, and accelerates this equipment. Moreover, brakes are 
applied when a center of gravity inclines toward hard flow to a travelling direction. 
There are an approach of exciting a coil to hard flow to the hand of cut of a rotor 
as the approach of the brake of a motor and a method of short-circuiting each 
coil of a motor, moreover, electromagnetism - a disk brake etc. may be used. 
Moreover, when an error arises for multipliers a and b in a formula 16, the value 
of multipliers a and b is amended from a center-of-gravity location measurement 
result. Moreover, since N1 and N2 do not become completely perpendicular to 
the ground when a skateboard is distorted, a small error arises in a center-of- 
gravity detection location. For this reason, it may actually board, and a formula 
may be amended so that the optimal controllability may be acquired. In order to 
perform this amendment, there is no need of adding a new sensor. It is because 
undetermined coefficients are only M, X, Y, and Z, the number of sensors is also 
four, so the solution of 4 yuan to is only calculated. However, since it is difficult to 
calculate a strict solution analytically, numerical calculation, an approximate 
expression, or an experimental formula determines the actual count approach. In 
this semantics, it can be said that the above-mentioned formula 16 is an 
approximate expression. However, in order to reduce a measurement error, or in 
order to expand the range on which a guide peg can be put, the number of 
sensors may be set or more to five. Moreover, an ascent hill or a downward 
slope is distinguished, on a slope, if it is an ascent hill, more outputs will be given 
to a motor, and it is conversely desirable to make the output to a motor small on 
a downward slope. The tilt angle of a slope is computable by calculating the ratio 
of the output to a motor, and the R/C of the rotational frequency of a motor. 



Offset [ before and after ] may be applied to the center-of-gravity location which 
measured the controllability in a slope etc. on the uphill or the downward slope in 
order to improve more. Moreover, a turn is performed by leaning a skateboard 
from the ground. Moreover, when it is always acting as the monitor of a 
passenger's weight in this invention and a passenger gets down from this 
equipment, it is desirable to make it suspend equipment. 
[0046] 

[The gestalt of operation of others of invention] Hereafter, the gestalten from (1) 
to (6) from which others of invention differ are explained using a drawing. 
(1) Drawing 7 is drawing which looked at the configuration of equipment from the 
bottom. Right and left of a drawing are the travelling direction of equipment. 
Different parts from said example are attaching the strain sensor 79 (a) and 79 
(b) in a board 71 , and the point of having attached the motor 73 (a) which drives 
the wheel 76 on either side (a) and 76 (b), respectively, and 73 (b). A steering 
device may not be between an axle 78 and a board 71 . By comparing a sensor 
79 (a) and the strain value of 79 (b), center-of-gravity migration of a passenger 
on either side is measured to a travelling direction. A travelling direction is 
changed in the direction in which it distinguished between the rotational 
frequency of a motor on either side by this result, and the center of gravity 
inclined. According to this steering device, the turn with a small radius of gyration 
can be performed. 

[0047] (2) Drawing 8 is drawing which looked at the configuration of equipment 
from width. Right and left of a drawing are the travelling direction of equipment. 
******** 89 is attached before and after a board 81, and the stanchion 88 is 
attached the strain sensor 82 (a) and inside 82 (b). Moreover, with this 
configuration, it has the dc-battery 84, the tire 86, and the steering device 87. 
The location of a stanchion 88 is set to X and Y, and it considers as X+Y=2L and 
Y-X=c. 
[0048] 

[Equation 17] 



MI-M2 = Ra-Rb 2L 
M Ra + Rb c 

[0049] The above-mentioned formula 17 is called for from the above-mentioned 
formula 8 and a formula 9. That is, it is possible by measuring two strain values 
to detect center-of-gravity migration. This count is performed in the arithmetic 
circuit built in the electrical circuit box 85, and a motor 83 is operated and 
operated so that a skateboard may be accelerated in the direction in which an 
operation operator's center of gravity is partial according to that rate. 
[0050] (3) Drawing 9 is drawing which looked at the configuration of equipment 
from width. Right and left of a drawing are the travelling direction of equipment. 
An operation operator decides to put a guide peg on X of a board 91 , and the 
location of Y. The strain sensor 92 (a), 92 (b), and 92 (c) are pasted up on the 
board 91 . The strain value which each sensor detects is set to Ra, Rb, and Rc. 
[0051] 

[Equation 18] 

Ml-M2 ^ Ra-Rb 
M Ra+Rb-2Rc 

[0052] The above-mentioned formula 18 is a formula showing an operation 
operator's center-of-gravity location in this configuration. This count is performed, 
and a motor 93 is operated and operated so that a skateboard may be 
accelerated in the direction in which an operation operator's center of gravity is 
partial according to that rate. 

[0053] (4) Drawing 10 is drawing which looked at the configuration of equipment 
from width. Right and left of a drawing are the travelling direction of equipment. 
The strain sensor 102 (a), 102 (b), 102 (c), and 102 (d) are pasted up on the 
board 101. Right and left are turned to and an operation operator boards them, 
as come in the strain sensor 102 (c) and 102 (d) to the flesh side of a guide peg 
100. In this configuration, an operation operator's center-of-gravity location can 
be expressed with the above-mentioned formula 16. A motor 103 and a wheel 
105 move so that a skateboard may be accelerated from this count in the 



direction in which an operation operator's center of gravity is partial according to 
that rate. 

[0054] (5) Drawing 1 1 is drawing which looked at the configuration of equipment 
from width. Right and left of a drawing are the travelling direction of equipment. 
The wheel 116 was attached in the core of a board and the strain sensor 112 (a), 
1 1 2 (b), 1 1 2 (c), and 1 1 2 (d) are pasted up on the board 1 1 1 . An operation 
operator puts a guide peg between the strain sensor 1 12 (b) and 1 12 (d) 
between the strain sensor 112 (a) and 112 (c), respectively. 
[0055] 

[Equation 19] 

M\-M2 Ra+Rc-Rb-Rd 



M Ra + Rc + Rb + Rd 

[0056] The above-mentioned formula 19 is a formula showing an operation 
operator's center-of-gravity location in this configuration. This count is performed, 
and a motor 1 13 is operated and operated so that a skateboard may be 
accelerated in the direction in which an operation operator's center of gravity is 
partial according to that rate. 

[0057] (6) It is drawing which looked at the self-propelled skateboard of **12** 
from the top. The left of a drawing is the travelling direction of equipment. When 
a turn signal 123 is attached in the posterior part of the board 121 on which the 
wheel 125 was attached and an operation operator steps on a switch 122 (a) or a 
switch 122 (b) on foot, a turn signal 123 lights up. The brake lamp 124 is turned 
on when equipment slows down. 
[0058] 

[Effect of the Invention] As mentioned above, in order that the board on which, as 
for the self-propelled skateboard of this invention, a passenger rides may attach 
in somewhere else of a board the strain sensor which is one-like and performs 
center-of-gravity measurement with a steering device, respectively, structure 
becomes easy. It also becomes possible to attach an impact absorber between a 
board and the steering system of order. For this reason, reduction of a 



manufacturing cost can be performed and the rigidity of equipment increases. 
For example, there is also an advantage that the self-propelled skateboard of this 
invention can be constituted, by attaching a sensor and power in the so-called 
skateboard without power. Moreover, with the self-propelled skateboard of this 
invention, operability of the location on which a passenger's guide peg is put 
improves in order not to have the need of fixing especially if it is a certain range. 
To coincidence, a passenger's center-of-gravity location can be correctly 
detected with regards to the inclination of a skateboard that there is nothing, and 
transit on a slope is possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) is the side elevation showing the self-propelled 
skateboard concerning the gestalt of 1 operation of this invention, and, similarly 
drawing 1 (b) is a top view. 

[Drawing 2] It is the perspective view showing a steering device. 

[Drawing 3] It is the top view showing a strain sensor. 

[Drawing 4] It is the block diagram of an electrical circuit. 

[Drawing 5] It is the block diagram showing an arithmetic circuit and a motor 



control circuit. 

[Drawing 6] When an operation operator boards, it is drawing having shown the 
physical force concerning a board typically. The 1 -dimensional coordinate shows 
the multiplier and the unknown. 

[Drawing 7] It is the top view showing the self-propelled skateboard concerning 

the gestalt (1) of operation of others of this invention. 

[Drawing 8] It is the side elevation showing the self-propelled skateboard 

concerning the gestalt (2) of operation of others of this invention. 

[Drawing 9] It is the side elevation showing the self-propelled skateboard 

concerning the gestalt (3) of operation of others of this invention. 

[Drawing 10] It is the side elevation showing the self-propelled skateboard 

concerning the gestalt (4) of operation of others of this invention. 

[Drawing 11] It is the side elevation showing the self-propelled skateboard 

concerning the gestalt (5) of operation of others of this invention. 

[Drawing 12] It is the top view showing the self-propelled skateboard concerning 

the gestalt (6) of operation of others of this invention. 

[Drawing 13] It is the side elevation showing the conventional self-propelled 

skateboard. 

[Description of Notations] 
[Description of Notations] 
M An operation operator's weight 

M1, M2 Weight concerning an operation operator's one leg 

A, B, C, D Strain sensor location 

L 1/2 of a wheel base 

g Gravitational acceleration 

X, Y Location of an operation operator's guide peg 

Z The location of an operation operator's center of gravity 

N1, N2 Reaction concerning a board 

Ra The amount of strains in an A point 

Rb The amount of strains in a B point 



Rc ** finishing amount in C point 

Rd The amount of strains in D point 

E Modulus of direct elasticity 

K Section modulus 

W Width of face of a board 

H Thickness of a board 

A1, B1, C1, D1 Analog signal from a strain sensor 
E PWM signal 
F Brake signal 
G Motor-on signal 

H1 The motor actuation direction signal 
UH1, VH1, WH1 Hi-site-FET ON signal 
UH2, VH2, WH2 Hi-site-FET Gate ON signal 
UL1, VL1, WL1 Lo-site-FET ON signal 
UL2, VL2, WL2 Lo-site-FET Gate ON signal 
U1 , V2, W2 Brushless-motor coil 
U2, V2, W2 Coil voltage signal 

U3, V3, W3 Coil electrical-potential-difference comparison signal 

10 Steering System 

1 1 Plate, Board on which Operation Operator Rides 
12(a) -12 (d) Strain sensor 

13 motors \ 

14 Dc-battery 

15 Electrical Circuit Box 

16 Wheel 

17 Impact Absorber 

18 Gear 

19 Axis Arm 
21 22 Wheel 
23 Axis Arm 



24 Stanchion, Steering Shaft (it Fixes to Board Side) 

25 Stanchion, Steering Shaft (it Fixes to Wheel Side) 
31-34 Strain gage 

35 Strain Gage Adapter Plate 
71 Board 

72(a) -72 (d) Strain sensor 

73 (a) 73 (b) Motor 

74 Dc-battery 

75 Electrical Circuit Box 

76 (a) 76 (b) Wheel 

77 Gear 

78 Axis Arm 

79 (a) 79 (b) Strain sensor 

81 Board 

82 (a) 82 (b) Strain sensor 

83 Motor 

84 Dc-battery 

85 Electrical Circuit Box 

86 Wheel 

87 Impact Absorber Style, Steering Device 

88 Stanchion 

gg ******** 

91 Board 

92(a) -92 (c) Strain sensor 

93 Motor 

94 Wheel 

97 Impact Absorber Style, Steering Device 

100 Operation Operator's Guide Peg 

101 Board 

102(a) -102 (d) Strain sensor 



103 Motor 

104 Impact Absorber Style, Steering Device 

105 Wheel 
111 Board 

112(a) -112 (d) Strain sensor 
113 Motor 
116 Wheel 

121 Board 

122 (a) 122 (b) Switch of a turn signal 

123 Turn Signal 

124 Brake Lamp 

125 Wheel 

131 Body of Skateboard 

132 Anterior Part ******** 

133 Posterior Part ******** 

134 Anterior Part Weight Sensor 

135 Posterior Part Weight Sensor 

136 Power 

137 Control Unit 

138 Rear Wheel 

139 Front Wheel 
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[Drawing 3] 
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